[Relationships between p53 induction, cell cycle arrest and survival of normal human fibroblasts following DNA damage].
It is now well established that in response to genotoxic stresses mammalian cells show an increased p53 protein levels and undergo cell cycle arrest at G1/S and G2/M checkpoints. But, the consequences of these cell cycle arrests on cell survival are not yet elucidated. In this study, we have analysed the relationships between p53 protein induction, cell cycle arrest and cell survival following exposure of normal human fibroblasts (NHFs) to various genotoxic agents such as cisplatin, UV radiation and gamma radiation. p53 protein accumulation and G2/M arrest arose at the same time following exposure to DNA damaging agents, suggesting that p53 is responsible for the G2/M block. However, following inhibition of p53 induction by an antisense oligonucleotide, this G2/M arrest is even more important and correlates with an enhanced sensitivity of NHFs to UV radiation. In addition, there appears to be a threshold in the response of NHFs to DNA damaging agents, p53 induction and cell cycle arrest being observed only with lethal UV doses. We show that: 1) there appears to be a threshold in the cellular response to genotoxic agents, below which neither p53 induction, nor cell cycle arrest, nor cell survival alteration occur and beyond which p53 induction is accompanied by cell cycle arrest and decreased cell survival; 2) although there is a tight temporal relationship, the onset of which depends of the DNA damaging agent used, between the start of p53 induction and the occurrence of G2/M arrest, this latter is independent of p53; 3) p53 inhibition enhances NHFs' sensitivity to DNA damaging agents, the extent of the G2/M arrest correlating with decreased cell survival. Finally, the lack of obligatory correlation between p53 inactivation, apoptosis and radio- or chemoresistance is discussed.